reported 15 cases using either the excision method or tubal drainage. Although different treatment methods have been used, treatment of postoperative auricular perichondritis is still a difficult clinical problem. Prolonged hospitalization, the need for repeated surgical procedures, and the complications of ear deformity Background: Postoperative auricular perichondritis is a problematic and embarrassing surgical complication after an endaural approach tympanoplasty. However, a search through the literature showed only a few papers regarding postoperative auricular perichondritis, and the reported treatment experience is scarce. This study reviews the clinical aspects of postoperative auricular perichondritis and the different treatment methods. Methods: The medical records of 8 patients with postoperative auricular perichondritis over a 5-year period were reviewed. Five patients were treated using the wide excision method, 2 underwent tubal drainage, and 1 was placed on antibiotics alone. Results: In 8 patients with postoperative auricular perichondritis after an endaural approach tympanoplasty, the time between the previous ear operation and the symptoms of infection ranged from 2 to 37 days, with a mean of 17.3 days. The wide excision method was performed after the abscess localized, an average of 8.4 days after initial antibiotic treatment. The culture results found fungus in 4 patients. Multiple excision procedures were required in 4 patients, and the mean number of surgical procedures was 2.6. The mean hospital stay of patients having wide excision was 15.2 days. Two patients had stenosis of the external auditory canal resulting from repeated excision procedures. Two patients underwent tubal drainage, and their mean hospital stay was 51 days. Conclusion: In postoperative auricular perichondritis after an endaural approach tympanoplasty, wide excision seems to be a better choice to treat this problem. Repeated limited excisions could result in ear deformity. Cartilage exposure during chronic ear surgery should be avoided, and early precautions after operation should be taken in order to prevent complications. [J Chin Med Assoc 2006;69(9):423-427] 
Introduction
Auricular perichondritis is often caused by trauma, burn, surgery, or autoimmune disease. 1 When it occurs after otologic surgery, it is usually regarded as a problematic and embarrassing complication, which sometimes results in ear deformity. 2 However, a search through the literature showed only a few papers discussing postoperative auricular perichondritis. Stroud 3, 4 advocated the window excision method to treat auricular perichondritis following mastoid surgery, and he emphasized the importance of excision of the diseased cartilage with the overlying anterior skin and perichondrium. Dowling et al 5 and Martin et al 6 used a similar method and bivalving chondrectomy to treat the auricular perichondritis in the burned ear. The tubal drainage method was introduced by Stevenson 2 to treat auricular perichondritis following mastoid surgery. Wanamaker 7 and Apfelber et al 8 had a similar treatment experience. Bassiouny have challenged most otologists when postoperative auricular perichondritis occurs. [2] [3] [4] 7, 8 Stevenson 2 even suggested that it was regarded as a failure of our work and best left unadvertised, and few people have cared to write about it.
As few articles in the literature discuss postoperative auricular perichondritis, the reported treatment experience is limited. This study reviews the clinical aspects and treatment methods of postoperative auricular perichondritis after an endaural approach tympanoplasty.
Methods
A retrospective chart review of auricular perichondritis in Taipei Veterans General Hospital from 1997 to 2002 was conducted. In a 5-year period, there were 101 cases of auricular perichondritis and 8 patients had postoperative auricular perichondritis after an endaural approach tympanoplasty. The data on age cohort, gender, age, and medical history were registered from the case sheets. Prior ear operations, auricular symptoms, use of antibiotics, procedures of debridement or tubal drainage, complications, and latest clinical follow-ups were also analyzed.
Empirical antibiotics were chosen according to the previous culture results. After erythematous swelling reduced and abscess localized, surgical intervention was performed. The surgical method was a wide excision method, similar to Stroud's method. 3, 4 The excision tissue comprised all the necrotic cartilage and a thin rim of normal cartilage. The overlying skin was preserved if it was not necrotic. Saline dressings were applied between the skin flaps, and pressure dressings were avoided. Antibiotics and wound care were continued until the wound healed. A skin graft was used to cover skin defects if healing of secondary intension failed.
The tubal drainage method was performed according to Stevenson's report. 2 Two Penrose fenestrated drains were inserted, 1 anteriorly and 1 posteriorly, and a length of polyethylene tube was threaded through each drain. Neomycin-cortisone solution was injected twice daily into the tubes.
Results
The 8 patients comprised 3 males and 5 females, ranging in age from 38 to 82 years, with a mean of 56.8 years (Table 1 ). There were 5 right and 3 left ears. One patient had a history of diabetes mellitus. These 8 patients with postoperative auricular perichondritis were from among 1,600 otologic procedures, a complication rate of 0.5%.
In a review of previous operations, all 8 patients had tympanoplasty followed by an endaural approach. Of these patients, the time between the previous ear operation and the symptoms of infection, such as otalgia or auricular swelling, ranged from 2 to 37 days, with a mean of 17.3 days. Follow-up periods ranged from 2 weeks to 29 months, with a mean of 12.1 months (Table 1) .
First, all 8 patients were placed on antibiotic treatment. Five patients had surgical excision of the infected auricular cartilage under general or local anesthesia. The wide excision method was performed after the abscess localized ( (Figure 2 ), and none of these patients required a graft later. The mean hospital stay of the patients who had wide excision was 15.2 days. Two patients had stenosis of the external auditory canal after repeated excision procedures.
Three of the 8 patients did not yield any organisms in their culture. Four grew fungus, 3 were Staphylococcus aureus, 1 yielded Streptococcus species, and another was Enterobacter, which are all common pathogens for chronic otitis media.
Two patients underwent tubal drainage after tympanoplasty. Mean hospital stay was 51 days, with no permanent complications.
Discussion
The term auricular perichondritis is, in fact, a misnomer because the infection not only involves the perichondrium, but also involves the chondral cartilage. 4 When the formation of abscess dissects along the damaged perichondrium, more destruction of the cartilage will occur because the cartilage has no feeding blood vessels and derives its nutrition by diffusion. 4 Necrotic cartilage will, in turn, cause severe inflammation and act as a culture medium for bacterial growth. To prevent recurrence of auricular perichondritis, Stroud 3, 4 emphasized that the extent of excision should include all the necrotic cartilage and a thin rim of normal cartilage. Any cartilage destruction that has already taken place cannot be remedied by the operation, but any further destruction is avoided. 2 In addition, cartilage regeneration is difficult and necrotic chondrocyte will eventually be replaced by dense fibrosis and scar formation, which will cause consequent ear deformity. 3, 4 In our review of the pathologic specimens, loss of basophilic staining of the cartilage matrix accompanied by perichondral inflammation at the cartilage-soft tissue interface was found. The vacuolated and necrotic chondrocytes were replaced by fibrous tissue. Proliferation of fibrocytic and capillary endothelial cells and infiltration of perivascular mononuclear and polymorphonuclear cells were also noted. Surprisingly, bacteria colonies were not seen with great frequency (Figures 3  and 4) . The pathologic features of postoperative auricular perichondritis are similar to those of relapsing polychondritis. In patients with relapsing polychondritis, IgG antibodies, which react specifically with collagen type II, IV, and XI (forming the major fibrillar scaffold in cartilage), can be detected. 10 
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Postoperative auricular perichondritis mechanisms being involved in cartilage injury. 11 In addition, earlier reports of cellular immune reactions to proteoglycan and other matrix components have been supported by the more recent demonstration of cell-mediated immunity to collagen type II, IX, and XI paralleling the humoral response to these structural proteins. 12, 13 Therefore, necrotic cartilage presumably plays a role in the inflammatory process of both postoperative auricular perichondritis and relapsing polychondritis.
In the culture results, 4 patients grew fungus, 3 yielded Staphylococcus, 1 Streptococcus, and another Enterobacter. All these pathogens are compatible with the previously reported causative organisms for chronic otitis media. In an endaural approach tympanoplasty, the incision is made between the tragus and helical crus and then deep into the bony external auditory canal. If the tragal or crural cartilage is cut accidentally, it may be inoculated with the causative bacteria for chronic otitis media. Then, the infection would spread from the damaged cartilage to the entire pinna. Therefore, cartilage exposure should be avoided in an endaural approach tympanoplasty to avoid the occurrence of postoperative auricular perichondritis. From previous reports, Pseudomonas was present in 75-95% of postoperative and postburn auricular perichondritis and Staphylococcus aureus in approximately 50%. 5, 8, 9 However, in this study, fungal infections were found in up to 50% of the patients. We presumed that fungus might invade the exposed cartilage more easily and cause severe inflammatory process. Therefore, wide excision of the diseased cartilage, perichondrium, and skin is suggested.
Among our cases, antibiotics alone were generally not effective. Only 1 patient was treated successfully with antibiotics alone. Simple incision and drainage were likely to fail because of the poor drainage from the periphery. 2, 3 Through and through tubal drainage also had the drawbacks of poor drainage and prolonged hospital stay, a mean of 51 days. Bassiouny also reported a similar experience of a 4-week tubal drainage method. 9 The signs and symptoms of auricular perichondritis occurred at a mean of 17.3 days after prior ear operations. Empirical antibiotics were initiated after diagnosis, and an average of 8.4 days was required before the wide excision method. It has been suggested that wide excision should be performed under general anesthesia because patients with an inflammed pinna cannot tolerate the agonizing pain and bleeding under local anesthesia. Inadequate excision of the diseased skin, perichondrium and cartilage will result in the recurrence of auricular perichondritis, and therefore repeated surgical procedures.
The extent of excision is a dilemma because it is difficult to distinguish healthy cartilage from infected cartilage at the operating table. If cartilage excision is performed too aggressively, the pinna will lose its scaffold, resulting in ear deformity. However, if the excision is too limited, recurrence of perichondritis will likely occur, resulting in repeated excision procedures. In our patients, if the helical structure of the ear was preserved, then the ear deformity was minimal. However, repeated excision around the tragal area would cause stenosis of the external ear canal. Two of our patients, each receiving excisions 4 times, had postoperative stenosis of the external ear canal. Although a wide excision method was used, a mean of 2.6 excision procedures and a prolonged hospital stay of 15.2 days were still required.
In conclusion, postoperative auricular perichondritis after an endaural approach tympanoplasty is a challenging and embarrassing surgical complication, which may cause prolonged hospitalization and ear deformity. In this study, antibiotics alone, simple incision and drainage, and tubal drainage were not effective in treating this entity. The wide excision method under general anesthesia had a better treatment result. Repeated limited excisions would result in ear deformity. In addition, avoidance of cartilage exposure during chronic ear surgery and early precautions after operation are important in the prevention of postoperative auricular perichondritis after an endaural approach tympanoplasty. 
